Abstract
I. INTRODUCTION
The severe Ebola virus disease (EVD), also known as haemorrhagic fever. The disease has a high risk of death; killing between 25 and 90 percent of those infected with an average of about 50 percent, and has caused immense sorrow especially for the African people [1] . Ebola spreads through human-to-human transmission via direct contact with the blood, secretions, organs or other body fluids of infected people. The incubation period is 2 to 21 days [2] . And what should be taken into concern is that humans are not infectious until they develop symptoms [3] . Ebola is caused by infection with a virus of the family Filoviridae, genus Ebolavirus [4] . The virus spreads through direct contact with infected blood or body fluids (i.e., urine, saliva, feces, vomit, and semen), contaminated objects (e.g., needles) and infected animals [5] . According to WHO, men who have recovered from the disease can still transmit the virus through their semen for up to 7 weeks after recovery from illness.
The change in travel patterns may also have contributed to the rapid spread of the disease [6] .This outbreak was declared as a Public Health Emergency of International Concern in August 2014 [7] . The first case of Ebola in Liberia occurred in Lofa County in March 2014. The virus spread to the capital, Monrovia, by the end of May and to 10 of 15 countries by August 2014 [8] . During July-December 2014, several Ebola outbreaks were detected in remote rural areas of Liberia, largely initiated by patients traveling from Monrovia [9] .
Mathematical modelling has emerged as an important tool for understanding the dynamics of the spreading infectious diseases. Using mathematical modelling for further understanding and predicting infectious diseases has been an established practice for many years and often informs public health practices globally [10] . Incorporating mathematical modelling into epidemiology can aid in forming hypothesis on disease spread mechanisms, refining data -collecting strategies, and clarifying optimal sample sizes [11] . With even the simplest models, such as the classical susceptible-infected-recovered (SIR) model, the choice of data to which the model is fit can have significant implications for science and policy. In order to model this behaviour, we will use Kermack & McKendrick's classical SIR model which use Ordinary Differential Equations (ODEs) as an appropriate modelling formalism [12] . As of August 29, 2014, the WHO reported cases of 694 EVD deaths, with most cases occurring in Liberia. [13] .
The purpose of our study is to determine SIR model in which we will compare and simulate it with actual data from the WHO for the period of August 29 , 2014 to October 28 , 2014 in Liberia at reproductive ratio (R 0 ) = 1.60.
II. STUDY SITE AND AVAILABLE DATA
Our study site is Liberia (6°25'41.00''N, 9°25'46.20''W) which is situated in West Africa, bordering the North Atlantic Ocean to the country's southwest (Fig 1) . The climate of Liberia is tropical and humid. For research purpose, total reported case data have been taken from the WHO for the duration of August 29, 2014 to October 28, 2014. 
(t)=S(t)+I(I)+R(t)
and derived three equations that can be used to simulate the deterministic spread of disease through this fixed population (Eq. 1-3).
Where β is the rate of infection and γ is the rate of recovery. The initial values of the SIR model must satisfy the following conditions:
= 0, This form of the model assumes a closed population, such that these three categories together make up the entire population and there are no births, deaths (from any cause other than EVD), immigrations and emigrations. It is possible to include these factors in a model, but for a disease like EVD which spreads quickly over a short time frame; these assumptions have little effect on the spread of infection beyond the initial infection in a community.
The Fig 2 shows the compartment and transition of the SIR model. (Fig 3) . Fig. 3 Relationship between the number of S ( ), ( ) and ( ) for an EVD governed by an SIR model In Liberia the EVD Basic reproduction number (R 0 ) varies from 1.59 to 1.60 [14] . And in our model reproduction number (R 0 ) is 1.60.
The ‗S' decreases till 12 days because of introduction EVD in the system. After 12 days ‗S' became constant and due to no vaccination it never reaches zero. ‗I' increases till 2 days after that it decreases because of ‗R'. But ‗R' increases till 14 days then it became constant. ‗R' increases concurrently as ‗S' decreases because ‗S' and ‗R' are inversely proportional to each other.
The graph also signifies that ‗N' is always constant for two months via a linear correlation (Eq. 1-3). (Fig 4) .
The ‗S' decreases till 12 days because of introduction of EVD in the system. After 12 days ‗S' became constant and due to no vaccination it never reaches zero. ‗I' increases till 2 days after that it decreases because of ‗R'. But ‗R' increases till 14 days then it became constant. ‗R' increases concurrently as ‗S' decreases because ‗S' and ‗R' are inversely proportional to each other.
The graph also signifies that ‗N' is always constant for two months via a linear correlation (Eq. 1-3).
VI. CONCLUSION
In this study, Kermack & McKendrick's classical SIR epidemiological model has emerged as an important tool for understanding the dynamics of the spreading of Ebola virus disease. It's noted that the population is constant in the SIR model by adding together the number of people in all compartments and taking the derivative with respect to time, indicating that the population does not increase or decrease in this model. Because of no vaccination the susceptible never reaches zero (here, we have discussed only SIR model. For future work, we have left the extension of SIR model). On taking 80% population as susceptible and 20% as infected then model fits the actual data. The prepared model is very realistic to the Ebola virus disease in Liberia with reproduction number (R 0 ) 1.60 that indicates the epidemic nature of Ebola virus disease.
